It's not too surprising that we orthopaedic surgeons like doing orthopaedic surgery. There is nothing more rewarding than reassembling a bone, tendon, or ligament that time, toil, or trauma has torn asunder, except possibly replacing it altogether with a substitute cleverly fashioned from other tissue or even a precisely engineered surrogate. We admire the ingenious way the human body works and derive tremendous satisfaction from restoring its function when something has gone awry. We are proud to be identified as surgeons. As a young resident, I reveled in repeating irreverent catchphrases like ''A chance to cut is a chance to cure,'' ''The only way to heal is with cold steel,'' and ''This requires the Bard-Parker solution.''
Once we master the technical challenges of orthopaedic surgery, however, we begin to realize that knowing when and on whom to operate is as important as the ability to execute the procedure. One of the questions that I have asked the candidates for our sports medicine fellowship for the last 30 years (spoiler alert) is, ''What do you hope to obtain from a fellowship that you won't have already learned by the time you complete your residency?'' Although the answers vary with time and circumstance, one of the most common responses has always been, ''Learning when to operate and when not to operate.'' We love to perform surgery, but as ethical physicians we only want to do so when it is the best interest of our patients.
Determining when surgery is the best treatment choice might seem to be a very straightforward proposition, but the amount of clinical research that has been devoted to this topic demonstrates that this has rarely been the case. The ability of the human machine to repair itself spontaneously, or to function surprisingly well in the absence of what would appear to be indispensable components, complicates our treatment decisions. Within the profession, we continue to argue over when a torn ACL, a fractured clavicle, or a ruptured Achilles tendon requires ''the Bard-Parker solution.'' One of the more contentious topics in orthopaedic sports medicine is the indication for surgical repair of a torn rotator cuff.
In this issue of The American Journal of Sports Medicine, authors from the University of Michigan analyze the decision-making process used by a trio of surgeons to allocate 196 consecutive patients with full-thickness rotator cuff tears to surgical repair or nonoperative management. 13 Although this was a prospective study, it was not designed to be interventional; the authors followed their standard management protocol for each patient. Treatment began with a course of nonoperative measures; the decision whether to proceed with surgery was made on an individual basis. As this was a referral practice, the subject population was somewhat selected: all patients arrived seeking surgical consultation for a full-thickness rotator cuff tear that had been demonstrated by MRI or ultrasound.
Ultimately, 112 (57%) of the patients underwent surgery for their condition. A number of potentially relevant factors were analyzed for their relationship to the treatment decision, including age, sex, BMI, shoulder activity score, smoking status, tear size, symptom duration, functional comorbidity index, treating surgeon, and American Shoulder and Elbow Surgeons (ASES), Western Ontario Rotator Cuff index (WORC), and Veterans Rand 12-Item Health Survey (VR-12) physical and mental component summary scores. The authors found that patients who decided not to undergo surgery tended to be older, less physically active, and score more favorably on the ASES and WORC. When regression analysis with 12 independent variables was performed to account for covariance, only 3 independent factors stood out: surgical patients were younger, had a lower BMI, and were more likely to report symptoms of less than 1 year in duration. Neither tear size, patient sex, treating surgeon, comorbidities, nor activity or outcome scores appeared to affect the treatment decision independent of these 3 elements.
This study gives us an insight into the decision-making process for treatment of rotator cuff tears in a real-world environment, albeit a university-based referral one. Although it examined a large number of factors, some others that could affect a patient's ultimate decision, such as personality, detailed job requirements, and personal expectations, could not be taken into account. Finally, an observational study of this type can only tell us which factors were associated with the treatment decision, but not whether that decision resulted in the best possible treatment outcome.
Autopsy findings that rotator cuff tears are common among older individuals have been taken to support nonoperative treatment as an option for this condition. The assumption has been that many of these deceased folks were asymptomatic, or at least compensating well enough that they did not seek medical attention for their shoulders. 17 By extension, the reasoning goes, symptomatic living patients may be restored to an asymptomatic state by the proper application of nonoperative treatment, particularly rehabilitation. 12 Reinforcing this assumption is the finding that scapulothoracic dyskinesia, limited motion, and weakness, which are all factors that might respond to physical therapy, tend to correlate with pain and diminished function in patients with rotator cuff tears. 6 Since the 1990s, a number of mostly uncontrolled studies have found nonoperative management to be successful in a meaningful proportion of patients with rotator cuff tears. 1, 5, 7 One of the most ambitious investigations of the efficacy of nonoperative treatment for rotator cuff tears is that of the multicentric MOON Shoulder Group. 3, 6, 12 In their 2013 publication, 12 these authors reported their experience treating a cohort of 422 rotator cuff patients with a physical therapy program derived from a previous systematic review. 11 According to the protocol, the patients' progress was reviewed after 6 and 12 weeks of treatment, and they were given the option of electing surgical treatment if they were dissatisfied. The authors were able to contact 396 of the patients 1 year later, and 319 after 2 years. Among this latter group, 82 patients (26%) reported that they had decided to have surgery. Survivorship analysis revealed that most patients who elected surgery did so within the first 12 weeks. When interpreting this study, it is important to note that the 422 subjects were derived from 2233 potentially eligible patients. Individuals with acute tears, prior surgery, bilateral disease, or a variety of confounding conditions were excluded a priori; among the remaining 953 patients, 531 declined to participate or withdrew. This selection process is likely to affect the generalizability of the findings, especially since patients' expectations have been found to be one of the strongest predictors of success in the treatment of rotator cuff tears, whether surgical 8 or nonoperative. 3 Studies that directly compare surgical with nonoperative treatment for rotator cuff tear are limited in number and quality. At least 2 systematic reviews 2,19 have concluded that there is insufficient evidence to declare that either choice yields superior outcomes, although both options have demonstrated efficacy. One of the most widely referenced studies is a randomized controlled trial in 103 patients with small and medium-sized tears by Moosmayer and colleagues. 15 Both traumatic and atraumatic tears were included. After 1 year of follow-up, 9 of the 51 patients allocated to nonsurgical treatment had elected to have surgery. When the treatment groups were compared on an intention-to-treat basis, with the last outcome measures prior to surgery of these cross-over patients included in the nonoperative group, the surgical group showed superior results in Constant and ASES scores, pain-free abduction, and reduction in pain. After surgery, the 9 cross-over patients improved substantially, although the magnitude of this improvement on both the Constant and ASES scales was about 7 points less than the improvement seen in the primary surgery group. The authors opined that the clinical significance of 7 points was small enough that the as-treated results of the study could be taken to support a paradigm of initial nonsurgical treatment with optional conversion to surgery, at least for the types of patients and pathologies that they studied.
The looming concern about nonoperative treatment of rotator cuff tears is that it may produce a clinical improvement that proves impermanent, while the tear progresses to a state that presents a much more difficult surgical challenge when symptoms recur. Studies that tracked the status of nonoperatively treated symptomatic tears over a period of time have found that a variable, but usually substantial, proportion increased in size. 4, 10, 14, 18 Two such investigations reported that about half of the tears enlarged after 2 to 3 years, 14, 18 while a more optimistic study noted that tear size increased in 6 of 24 cases but diminished in another 9. 4 A study that did not include imaging found that, 13 years after their diagnosis at age 62 years, 90% of patients had no pain or slight pain and 72% stated that their condition did not affect their daily function. 10 Because only 43 of the original 103 patients were available for this long-term follow-up, these last results must be viewed with some caution.
Other authors have followed patients with asymptomatic tears over time. 9, 16 An ongoing study from Washington University recently reported the status of patients with an asymptomatic tear after 5 years of follow-up. 9 So far, these authors report that tear enlargement has occurred in 49% of shoulders, with 46% of subjects developing pain. Patients whose tears enlarged were more likely to develop pain and degenerative changes of the supra-and infraspinatus. A shorter term study from Norway had similar results. 16 Unfortunately, our ability to predict which tears, whether symptomatic or asymptomatic, will enlarge is still very imprecise; factors that have been associated with progression include patient age, 14 presence of a full-thickness defect, 9, 14 and degenerative changes. 9, 14 For many years, the conventional wisdom for treating rotator cuff tears seems to have been similar to the thinking of the Michigan group 13 ; it runs something like this: Recommend surgery for ''younger'' patients and for those with acute, traumatic injuries; suggest a trial of nonsurgical treatment in cases with an insidious, atraumatic onset, especially in ''older'' patients, then offer surgery if that is not successful. Of course, the definitions of older and younger are open to discussion: 70 might be old if you expect to shuffle off this mortal coil at age 75, but not if you plan to achieve centenarian status. So far, the research just discussed doesn't seem to have altered the conventional strategy much, but perhaps suggests some refinements. The work of the MOON Group implies that 6 to 12 weeks should be long enough for most failures of nonoperative treatment to declare themselves. If patients do respond to nonoperative treatment, the accumulating natural history evidence cautions us not to be too sanguine about their long-term prognosis. When nonoperative treatment is successful, patients should warned to return if symptoms recur or worsen, and possibly followed up with periodic imaging. Clearly, we still have a lot to learn about rotator cuff tears. Once again, this all serves to reinforce the
